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Withdrawal of Commercial Standard

In accordance with § 10.12 of the De-
partment’s “Procedures for the Develop-
ment of Voluntary Product Standards”
(15 CFR Part 10, as revised; 35 FR 8349
dated May 28, 1970), notice is hereby
given of the withdrawal of Commercial
Standard CS 223-59, “Casters, Wheels,
and Glides for Hospital Equipment.”

This action is taken in furtherance of
the Department's annourced intention,
as set forth in the public notice appear-
ing in the FepERAL REGISTER of June 11,
1973 (38 FR 15378), to withdraw this

standard.

The effective date for the withdrawal

.of this standard will be October 1, 1973.
.This withdrawal action terminates the

authority to refer to this standard as a

.voluntary standard developed under the

Department of Commerce procedures.
Dated: July 27,' 1973.

RICHARD W. ROBERTS,
Director.

[FR Doc.73-168656 Filed 7-31-73;8:456 am]
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COMMERCIAL STANDARDS

Commercial Standards are developed by manufacturers, distributors, and users in cooperation
with the Commodity Standards Division of the Office of Technical Services, and with the National
Bureau of Standards. Their purpose is to establish quality criteria, standard methods of test, rating,
certification, and labeling of manufactured commodities, and to provide uniform bases for fair
competition. '

The adoption and use of a Commercial Standard is voluntary. However, when reference to a
Commercial Standard is made in contracts, labels, invoices, or advertising literature, the provisions
of the standard are enforcible through usual legal channels as a part of the sales contract.

Commercial Standards originate with the proponent industry. The sponsors may be manu-
facturers, distributors, or users of the specific product. One of these three elements of industry
submits to the Commodity Standards Division the necessary data to be used as the basis for de-
veloping a standard of practice. The division, by means of assembled conferences or letter
referends, or both, assists the sponsor group in arriving at a tentative standard of practice and
thereafter refers it to the other elements of the same industry for approval or for constructive
criticism that will be helpful in making any necessary adjustments. The regular procedure of
the division assures continuous servicing of each Commercial Standard through review and
revision, whenever, in the opinion of the industry, changing conditions warrant such action.

SIMPLIFIED PRACTICE RECOMMENDATIONS

Under a similar procedure the Conimodity Standards Division cooperates with industries in
the establishment of Simplified Practice Recommendations, Their purpose is to eliminate avoidable
waste through the establishment of standards of practice for sizes, dimensions, varieties, or other
characteristics of specific products; to simplify packaging practices; and to establish simplified
methods of performing specifio tasks, .

The Inltial prinfing of CS 223-59 was made possible through the cooperation of the American Hospital Assaciation.




Commercial Standard €$223-59

Casters, Wheels, and Glides for Hospital Equipment

[Effective June 15, 1959]

1. PURPOSE AND SCOPE

1.1 The purpose of this Commercial Standard
is to establish standards for casters, wheels, and

glides used on hospital equipment; to specify

quality attributes, and inberchalcligeabﬂity facgors;
and to embody the recommendatiorns of manu-
facturers, distributors, and users in accordance
with their composite experience. A further ob-
jective is to provide a simplified classification of
tﬁ)es and constructions that are generally avail-
able from suppliers’ stocks and are uniformly
adapted to service requirements. The standard
is also designed to serve as a guide for the appli-
cation and replacement of the products covered
in furnishing and servicing hospital equipment.

2. NOMENCLATURE AND DEFINITIONS

2.1 The following glossary includes certain
terms as applied to casters by the trade: '
Adapter—That part which serves to attach or
adapt the caster or glide to a chair, table,
cabinet, or other equipment. ’
Caster—A. complete unit consisting of the
caster assembly, axle, wheel, and wheel bear-

ing. : ,

G’twtgr assembly.—A. caster without the wheel
and spanner bushing.

Caster gize—The nominal diameter of the
wheel. _

Component thrust—Forces produced by a load
in directions other than that in which the
load is applied. For swivel casters, it is con-
sidered to be the forces on the secondary
bearing in the swivel.

Direct load.—Force acting in the direction in
which the load is apg}aie . For swivel casters,
it is considered to.be the load sustained by
the main bearing of the swivel. - = -~

Direct thrust—See the term “direct load.”

Electrostatio conduotivity—The ability of a
material to transmit and dissipate electro-
static charges, such as those which may occur
in vehicles or equipment on which casters are
mounted. - -

Ewoposed surface—A surface which is suffi-
ciently exposed in the assembled unit to be
subject to wear or corrosion, except that any
exposed areas of bearing surfaces are ex-
cluded if protected by a lubricant.

Finish—The treatment given exposed metal
surfaces to protect them from corrosion, to

facilitate maintenance, and for good appear-
ance. :

Horn assembly—A unit consisting of a horn

; "plate (formerly termed the yoke or crown)
and horn legs, which straddles the wheel and
provides for attaching the axle to the caster.

Impact load (shock)—Instantaneous force
produced when opposing objects move against
or strike each other, such as a caster or wheel
If‘olling over an obstruction or irregular sur-

ace. :

Kprin.—A part (generallﬂ a bolt or pin)
which serves to maintain the proper relative
positions of the parts of the caster swivel.

Load rating.—A nominal load generally recog-
nized as an operational load f%r normal oper-
ating conditions, with a reasonable allowance
for overload. :

Match.—A. term applied to a caster that is
comparable in certain important respects
with another of different type. The term is
regularly applied to swivel and rigid casters
of the same overall height, and having the

' same means for mounting.

Mounting plate—A. flat plate which provides
for attaching the caster to the equipment by
means of four bolts. XSee pars. 3.1.4, 5.4, and
5.4.4, Adapter P.) A mounting pfate may

-or may not include a kingpin. -

Offset.—The horizontal distance between the
centerlines of the kingpin or swivel bearing
and the axle of a caster, as mounted for
normal use. 2 =

Owerall height—The vertical distance between
the bottom of the caster wheel and the sur-
face on which the equipment normally rests.
In effect, it is the vertical distance between
floor and the base of the equipment supported
by the caster. o

Rolling load.—The load on & caster or wheel
when the equipment it supports is in motion.

Secondary load.—The forces sustained by the
secondary or thrust bearing of the caster
swivel.

Spanner bushing.—A. sleeve through which the
axle passes, and which forms the inner or
non-rotating member of the bearing on which
th% wheel I}ev?lves. ing) —M:

Spar oof (non-sparking) . —Material that

Qvill velrthstand friction or abrasion without
sparking.




Static load—The load on a caster or wheel
when the equipment it supports is not in
motion.

Stem.—That part of the caster assembly that
extends upward into the equipment, and
also forms the central part of the adapter for
its attachment to the equipment. (See pars.
8.14 and 5.4, Adapters A,K, N, and T.)

Swivel radius—The horizontal distance be-
tween the centerline of the kingpin or swivel
bearing and the most distant point on the
wheel tread. It is also considered to be the
radial clearance that permits a caster to
swivel 360° without obstruction.

Tread width.—The width of the tread ortire of
a wheel, as taken at the base (not face) of
the tread, excluding any extensions for hold-
ing it in place.

3. CASTERS

3.1 Classifications.

8.1.1 Classes—Casters shall be of the follow-
ing classes: (See par. 8.1.2, Table 1.)

Class F—Light duty.

Class E—Light-medium duty.?
Class D—Medium duty.: _
Class C—Medium-heavy duty.?

3.1.2 Sizes and classes—The sizes and classes
of casters, and corresponding forms of adapters,
wheel styies, and tread dimensions shall Ee as
shown in Tables 1 and 2.

8.1.3  Wheel styles—Wheels in casters shall be
gfl 8121)18 following "styles: (See table 1 and par.

Style 1—Rubber wheel (soft rubber tread on
ard rubber core).
Style 2—Composition (hard rubber tread on
ard composition core).
Style 3—Disc wheel (soft rubber tread, de-
mountable; steel disc wheel).

3.14 Adapters—Adapters for attaching cast-
ers to the equipment shall be of the fo owing
forms: (See Table 2 and par. §.4.)

Adapter A—Expanding adjustable adapter
for stem.

Adapter K—Formed socket for stem.

Adapter N—Spring core for stem.

Adapter P—Mounting plate,

Adapter T—Threaded stem.

8.1.5 Electrostatioally conductive ocasters—
When specified or otherwise required, the casters
shall be electrostatically conductive. (See pars.
5.20, 5.28 and 9.2.1.)

1Classes F, E, and D casters are intended for slow manual
operation under service conditions normal to general use fn hos-
pitals, Swivel casters are equipped with swivel bearings of com-
mercial ball or roller type. .

2Class C casters are intended for manual operation g?s
miles per hour). under service conditions normal to hoss)l f
tles for materials handling, Swivel casters are equip
swivel bearings of commercial ball or roller type.

to 3
acili-
ped with

4

3.1.6 Finishes.—Finishes for exposed metal
parts of casters shall be provided as follows: (See
pars. 5.22 and 9.2.1)

(a) For Class F. light duty casters:
(1) Finishes for iron and steel :
Finish F1—Oxidized copper or other
suitable oxide.
Finish F2—Cadmium or zine plated.
Finish F3—Nickel plated.
(b) For Class E, Class D, and Class C

casters:
(1) Finishes for iron and steel :
Finish F2—Cadmium or-zine plated.

Finish F4—Colored lacquer or enamel.
(2) Finishes for aluminum :
inish F5—Anodic oxide coating,
Finish F6—Clear lacquer.

4. WHEELS

4.1 WaeeLs.—(Not furnished in casters,)

4.1.1 Classes, diameters, styles, and fim-
ishes.—Classes, diameters, and axle sizes for
wheels not furnished in casters are given in table 3.

‘Styles shall be as given in paragraph 8.1.3. Stand-

ard finishes shall be ag gl'lven In paragraph 38.1.6.

See par. 9.2.2 for the list of information that
should be ﬁiven in purchase orders or specifica-
tions for wheels.)

4.1.2  Oonstruction—Wheels shall have ball or
roller bearings, and shall conform to all appli-
cable requirements in Section 5 and applicable
tests in Section 7. (See pars. 5.1, 5.2, 5.6, 5.7.1,
5.9, 5.10, 5.14, 5.15, 5.18 to 5.4, 7.1, 7.2, 7.4, and
7.5 to 7.7,

4.1.2.1 Under loads equal to the applicable
load ratin%s specified in table 5, the wheels shall
rotate freely. = After being subiected to the load
test specified in 7.4, wheels shall not be deformed
or damaged and shall rotate freel , 8Xcept that a
slight deformation of soft rubber treads will be
acceptable, provided they meet this standard in
all other respects. When electrostatically con-
ductive wheels are specified they shall conform to
the requirements of paragraph 5.20,

5. REQUIREMENTS

51 Ma GeNERAL—Material shall be in
accordance with all applicable requirements given
herein. Where no applicable requirements are
given, the material shall be suitable for the pur-
pose and be utilized in accordance with good com-
mercial practice. All material shall be free from
defects and imFerfections that might affect the
serviceability of the finished product,

5.2 Sranparp Propucr.—The finished unit and
each of its component parts shall be a standard
cataloged product of 5 manufacturer, and one that
is available for prompt and continuing service and
delivery of spare parts. The component parts of
the unit need not be the product of the manu-
facturer of the unit.




TaBLE 1. Casters—sizes, classes, wheel styles, and adapters

T
Forms of adapters ? Wheel styles 3
Caster Stem models Adapters Plate models
size 3 Class and duty AKNT Adapter P
Styles 1 Style 3 4
and 2
Swivel Rigid Swivel Rigid
type type - type type
Inches
2 Class F (light duty) X . X | ... X | eae.-.
3 : §X X 8 X X X X
5 s X X 8 X X X X
5 Class E (light-medium duty) s X x’ X X X X
6 £ X X X X X X
8 58X X X X X X
10 £ X > G RO S X
5 Class D (medium duty) X X X X X X
6 X X X X X X
8 X X X X X X
5 Class C (medium-heavy duty) | ... | _...__ ¢ X X D. S
S (R D B s X X X X
L I R B s X X X X

1 See par, 0.2.1 for list of information that should be given in purchase
orders or specifications for casters. For additional information on wheel
styées. mgmn:i‘sges, and electrostatically conductive casters, sea table 2
an . 8. .1.8.

! Nominal wheel diameter. See par., 5.3 regarding wheel diameters of
matching swivel and rigid casters,
q ; ;\dagtzerla 4amd styles of wheels are provided as indicated by X, See pars,
.1.3 and 3.1.4.

4 B'gleswheels arenot furnished in the 2-In, size Class ¥; nor in the 5-n.
size, Class C; 10-in. wheels are Sl;i'ale 3 only. However, certain casters with
non'standard wheels me be available as specials.

§ Caster is furnished with wheel brake when specified. See par. 5,12,

¢ Oaster is furnished with swivel lock when specified. See par. 5.13.

TaBLE 2. Casters—sizes, classes, and tread dimensions

Tread width, Nominal thickness of
minimum 3 soft tread 2
Caster
size 1 Class and duty
Wheel Wheel Wheel Wheel
styles 1 style 3 style 1 style 3
and 2
Inches Tnches Inches
2 Class F (light duty) % | oL | 2
3 134 Zﬁ HAe %2
R %o % % %
5 Class E (light-medium duty) 1% 1% ¥ ¥
; | i & | 4
e f - 1% | ... %
5 Class D (medium duty) 1% 1% % %
6 1% 1% % %
8 1% 1% % %
5 Class C (medium-heavy duty) 2 | e - T
6 ¥ 2 1 1&. % ¥
8 2 1%, % 3

: Nominal wheel dismeter. See par. 5.3 regarding wheel diameters of
matching swivel and rigid easters.

5.3 Sizs anp Tyre—The size of a caster shall
be the nominal diameter of the wheel in inches.
Rigid type casters shall have a rigid connection
between the horn and the stem or mounting plate

in place of a swivel. Unless otherwise specified,
swivel and rigid types of casters made by the

1 Bee pars. 7.5.7 and 7.5.8 for method of determining thickness and width
of soft tread.

same manufacturer, and of the same class size,
and mounting shall match each other fufly in
overall height and form of adapter. The match
in overall height may be secured by the use of a

wheel in the rigid caster that is larger in diameter
than the wheel in the swivel caster.




TaBLE 3,

Wheels—diameters and classes !

Nominal Bore (to fit axle
wheel Class and duty Wheel styles size)
diameter .
Inches Inch
10 Class E (light-medium) 3 %, %, %
5 Class D (medium) 1, 2,3 5%, ¥, e
8 1,23 % Yo %o
5 Class C (medium-heavy) 1,2 3 5%, %, ¥
6 1,23 &
8 l’ 2: 3 %n %v AG

! Soo tables 1 and 6 for tread width and load ratings.

<

54 AparrErs.—Adapters shall be of steel, ex-
cept as otherwise provided herein for parts of
Aga.pters A, K, N, and P. Adapters shall be of
proper size for attaching the caster securely to
the equipment for which they are intended.

541. Adapter A. Expanding adjustable
adapter for stem.—Stem shall be round and have
either metal or rubber expansion members, at the
option of the manufacturer. ,

54.1.1 Metal ewpansion adapter.—The adapter
shall consist of a threaded stem with hexagon
adjusting nut and metal expanding members that
engage éxe inside wall of tubing when properly
applied. When properly expanded by the nut%
tlI:e adapter shall withstand an extractive force o
50 pounds. (See extraction test, par. 7.3.1.)

5412 Rubber ewpansion adapter—The
adapter shall consist of a threaded stem with a
hexagon adjusting nut and one or. more rubber
expanding members. The expanding member or
members shall be not less than 114 inches in total
length before expansion and shall provide a con-
tact area not less than 34 inch in length at the
top and at the bottom of the adapter. When
properly expanded by the nut, the adapter shall
witE:tand an extractive force of 50 pounds. (See
extraction test, par. 7.3.1.) The rubber expand-
ing members shall be of such composition that
they will not become brittle or show evidence of
cracking or tackiness upon ingpection by visual ex-
amination and handling, after being subjected to
the oxygen bomb test. (‘See ar. 7.5.2.2.)

542 Adapter K. F socket for stem.—
The adapter shall consist of a stem and a socket
formed to receive the stem. The socket shall also

rovide for its permanent attachment to metal
legs of the equis)ment by suitable means, such as
a ﬁsri‘ve fit or welding, or by other means as speci-

fied. A spring retainer shall be included in either
the stem or the socket. It shall permit removal
of the caster when desired, and ‘also hold it in

lace at all times so as to withstand an extractive
?orce of 5 pounds. (See extraction test, par.

7.3.2.) The spring retainer shall be made of a
separate piece of sBring steel or bronze. The
s?cke‘(i and stem shall be either cadmium or zine
plated.

54.3 Adapter N. Spring-core for stem.—The
spring-core adapter shall consist of a stem, a cast
iron or aluminum alloy core having a suitable
flange at its lower end to carry the load, and a
heavy flat steel spring shaped to fit tightly into the
tubing. The core when properly applied shall
withstand an extractive force of 10 pounds (see ex-
traction test, par. 7.3.1), and shall be suitably
treated to resist corrosion. If the stem is not per-
manently attached to the core, it shall include a
spring retainer which shall permit removal of
the caster from the core and also provide for hold-
ing the stem in place at all times so as to with-
stand an extractive force of 5 pounds. (See ex-
traction test, par. 7.3.2.) The retainer shall be
of a separate piece of spring steel or bronze.

5.4.4 Adaf»ter P. Mounting plate—The adapt-
er plate shall be of steel, malleable iron, or suit-
able aluminum alloy with four bolt holes, Any
of the applicable standard bolt holt spacings given
in table 4 may be furnished at the option of the
suI‘)Eher, unless otherwise s;peciﬁed to suit a par-
ticular condition or special construction. How-
ever, the slpacings furnished by any one manufac-
turer shall be uniform for each size and class, and

TaBLB 4.—Standard bolt-hole spacings

Caster |Class |  Adapter Pstandard bolt-hole
size . spacings
Inches Inches
2 | F | Mex 1%; e x 1% 1 x 2%

85 | F |1'xeu 1%x2K: 1%xs
568 | E | 1%x2%; 2% x 3%, 2% x 3%.
56,8 Dt [ 2% x 3%; 3'x 3; 3% x 5%.
56,8 C | 3%=x54; 4% x4Y%;8x6.

1 Olass D casters may have bolt hol aced 3 x 6 in., in addition to the
spacings fabulated. | o o Loles 8D ¥ 0 :




the mounting plates for swivel and rigid casters
of corresponding sizes and classes shall fully
match. '

54.5 Adapter T. Threaded stem.—The adapter
shall consist of a stem and a nut securely affixed
to the stem. The nut shall be not less than 0.180-
inch thick (%g-inch approximate thickness) and
be 14 inches or 2 inches across the flats, as appli-
cable. The stem shall fproject 134 inches above the
nut and be threaded for a length of 1 inch at its
upper end with a 5-inch diameter 11-pitch Na-
tional coarse thread, class 2 fit (54-inch—11N C-2).

5.5 Horn AssemBLy.—The horn assembly shall
be either of steel, malleable iron, or suitable alu-
minum alloy, and be of such thickness and form
that it will provide sufficient strength and ri jdity
to meet the requirements specified herein. Casters
shall have well formed horn assemblies having a
neat appearance.

5.6 Axre.—Axle shall be of cold-drawn steel
and be of the bolt and nut type. The axle design
and assembly shall be such that the axle will not
revolve and the nut will not become loosened under
normal working conditions. The method of as-
sembly shall also 1prevent; the clam]iing of the
wheel between the legs of the horn when the nut
on the axle bolt is drawn up tight.

5.7 WareL BeariNes.—Style 1 and 2 wheels
in Class F casters shall have self-lubricating bear-
ings. All other wheels shall have ball and/or
roller bearings, unless otherwise specified. (See
par. 5.7.2.2.)

5.7.1 Races for ball and roller bearings in
wheels.—The outer races of wheel bearin, , if of
one-piece design, shall be fully case-hardened to
a depth of not less than 0.005 inch; if of a two-
piece (split) design, the races shall be of A.I.S.I.
type C 1050 planis}led and mill-hardened steel.
The inner race of wheel bearings shall be fully
case-hardened to a depth of not less than 0.005
inch.. For roller bearings, the inner race shall be
a part of, or fitted on, a full length steel sleeve
through which the axle is inserted.  For ball bear-
ings, the races shall provide curvilinear contact
with the balls and the inner races shall butt at a
central point so as to provide the equivalent of
a full length sleeve, or provide other equivalent
means of avoiding preloading and binding of the
bearing members when the axle nut is drawn up
ti.iht. The inner races shall not revolve with the
wheel. :

5.7.2. Self-lubricating wheel bearings—Under
ordinary operating conditions self-lubricating
bearings shall not be affected by heat and shall not
work loose.

5.72.1 For Styles 1 and 2 wheels in Class F
casters, self-lubricating bearings shall be of
molded sintered porous bronze or iron, impreg-
nated with lubricating oil, except that for phenolic
composition wheels, self-lubricating bearings shall
have a graphite impregnated hub.

5.72.2 For Class E, D, and C casters and for
Style 8 wheels in Class F casters, self-lubricatin
bearings shall be furnished only when specified.
When furnished, they shall be of molded and sin-
tered porous bronze or iron, impregnated with
lubricating oil.

5.8 Swiver Brarines.—Caster swivel shall
have bearings of ball or roller type. In swiveling
under load, all forces (direct and component
thrusts, also referred to as main and secondary
loads) shall be effectively transmitted through the
ball or roller bearings in contact with their respec-
tive raceways.

5.8.1 Races in swivel bearings—The races in
swivel bearings shall provide curvilinear contact
with balls and linear contact with rollers accord-
in% to the type of bearing. The races shall be
fully case-hardened to a depth of not less than
0.005 inch for Class F, E, D Casters, and not less
than 0.010 inch for Class C casters. The races
shall be either ground smooth or die-formed and
coined.

5.9 Barrs anp Rorrers.—The balls and rollers
of wheel bearings and swivel bearings shall be of
hardened steel and shall be ground and polished.
The difference between any two diameters of the
same ball or roller shall not exceed 0.001 inch.
The difference between the diameters of any two
balls or rollers in the same bearing unit shall not
exceed 0.002 inch.

510 HaroNess VALUE oF BEARING SuRFACES.—
Case-hardened bearing surfaces specified under
paragraphs 5.7.1, 5.8.1, and 5.9 shzljl be file hard
(fully case-hardened) to the required depth where
s , S0 as to provide effective resistance to ball
or roller failure and to penetration of the racewa
surfaces. For Class F, E, and D casters, the hard-
ened bearing surfaces shall test not less than
15N90 Rockwell hardness, For Class C casters
the hardened bearing surfaces shall test not less
than 45N60 Rockwell hardness.

5.11 KiINGPIN IN Swiver, BEAriNes.—The king-
pin shall be of steel and be secured in place so
that in swiveling it will not be in frictional con-
tact with any member of the swivel bearing assem-
bly. The kingpin shall be of such desi , con-
struction, and material that it will maintain effec-
tively the proper relative position of swivel
bearing components for the life of the caster under
normal operating conditions,

5.12. Braxes ror WaErLs.—When so specified
for certain swivel casters as designated in table
1, they shall be furnished with a wheel brake. The
braking action shall be produced by the pressure
of a plate and/or the side of the horn applied
against the hub of the wheel, against the 3139 of
the tire, or against the full face of the tread.

513 SwiveL Lock—When so specified for
Class C_swivel casters with mounting plate,
Adapter P, a swivel lock shall be furnished.” The
lock shall hold the caster rigidly in position so that
it will not swivel. The lock may be of either the
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TABLE 5.—Load ratings for casters !

Styles 1 and 2 wheels Style 3 wheels
Caster
size
(nominal Class and duty Tread Load ratings Tread
wheel width width Load rat-
diam.) minimum i minimum [ings, style 3
Style 1 Style 2
Inches Inch Pounds Pounds Inches P
3 Class F (light duty) % 75 100 | s | 2 s
3 13 100 125 % 100
5 15s 125 145 % 125
5 Class E (light-medium duty) 1% 160 245 1% 200
6 1% 190 280 14 250
8 1% 220 335 114 300
10 Y (=== =ana iy e i 1% 300
5 Class D (medium duty) 1% 240 350 1% 300
6 1% 280 400 1% 400
8 1% 325 450 1% 500
5 Class C (medium-heavy duty) 2 325 460 | .. | ...
6 2 400 560 118{, 500
8 2 475 600 1'% 600
1 8¢e par. 5.15.

1-position or 4-position type, unless otherwise
specified.

514 Tureap Guarp.—When specified, Class
F, E, D, and C casters of sizes 8-inch and 5-inch
shall be furnished with suitable thread guards.

515 Loap Raring.—The load ratings given in
Table 5 shall be ap‘flicable to casters having wheels
of the nominal diameters and minimum tread
widths shown, and which otherwise conform to
this standard.” (See pars. 9.1.1 and 7.5.8.)

5.16 OrperaTioN.—Under no load, the caster
wheel shall roll freely and the horn of swivel
casters shall swivel freely. There shall be no in-
dication of binding in the casters, or of looseness
in excess of that necessary to avoid binding.

6.17 SrreNeTH.—When tested in accordance
with paragraph 7.4 the casters shall not be de-
formed or damaged, except that a slight deforma-
tion of soft rubber treads will be acceptable, pro-
vided they meet this standard in all other respects.

5.18 WaEzrLs.—Caster wheels shall be in ac-
cordance with tables 2 and 3, and shall conform
to applicable requirements given below. The
greatest width of the wheel shall be at the hub.

5.18.1 Style 1 wheels.—Style 1 wheels shall
have a soft rubber tread securely vulcanized to a
hard rubber core or tread base. The tread shall
conform to paragraph 5.19. The core shall be of
a composition having compressive, flexural, and
impact strengltl:h adequate for the purpose in-
tended, and a hardness of 70 to 85 when measured
as described in paragraph 7.5.1.

5.182 Style 2 wheels—Style 2 wheels shall
be of hard rubber or other suitable composition
and be integrally molded. The tread and core
shall have compressive, flexural, and impact
strength adequate for the purpose intended and

shall be resistant to the destructive action of water,
mild acids, and ordinary floor cleaning com-
pounds. The hardness throughout shall be 75 to
85 when measured as describegin paragraph 7.5.1.

5.188 Style 3 wheels—Style 3 wheels shall
have a soft rubber tread mounted on two steel
discs. The assembly shall be firmly held in place
with flanges and screws so that the tread is de-
mountable and replaceable. The tread shall con-
form to paragraph 5.19. (Not furnished in 2-in.
size, see table 1.) :

5.19 Rusper, Sorr Treap.—The tread shall
consist of synthetic or natural rubber or any com-
bination thereof, provided it meets the require-
ments given below. g

5.19.1 Hardness of soft tread.—The face of
the soft rubbertread on Stf'le 1 and Style 8
wheels, as received, including electrostatically con-
ductive rubber, shall have a durometer hardness
of 70 to 85 for Style 1 and 70 to 80 for Style 3,
when measured as described in paragraph 7.5.1.
After being subjected to the air-oven process de-
scribed in paragraph 7.52.1, the hardness shall
not change more than 10 units. :

5.19.2  Elongation—The elongation of soft
rubber treads on Style 1 and Style 8 wheels, as
received, shall be not less than 250 percent. After
being subjected to the air-oven process described
in paragraph 7.5.2.1, the decrease in elongation
shall not exceed 25 percent (see par. 7.5.4).

5.19.8 Tensile strength.—The tensile strength
of the soft rubber tread, as received, shall be not
less than 1000 pounds per square inch for Style 1
and 2000 pounds for Style 8. After being sub-
jected to the air-oven process described in para-
graph 7.5.2.1, the decrease in tensile strength shall
not exceed 25 percent (see par. 7.5.3).




6.19.4 Compression set.—The compression set
under a deflection of 25 percent of the original
thickness of the test specimen shall be not more
ercent (see par. 7.5.5). Under the test
descri in paragraph 7.5.5.1, any apparently
_permanent set in the soft rubber tread shall re-
cover completely in 10 revolutions of the wheel.

5.19.5 Adhesion.—The force necessary to sep-
arate the soft tread from its base or wheel rim
in Style 1 and Style 3 wheels shall be not less
than 50 1Eounds per inch of tread width at the
base of the tread, when tested in accordance with
paragraph 7.5.6. Upon examination at the con-
clusion of the test, the material pulled off and
that remaining on the core shall show no indica-
tion of blistering or porosity. _

5.20 ELECTROSTATIOALLY CONDUOTIVE CASTEHS,
Serarate WresLs, ANp Grioes.—The casters, sep-
arate wheels, and glides shall provide a positive
electrical contact with the equipment they sup-
port. The wheel treads and cores, and glide cush-
1ons, shall be of such material and construction
that, when the caster, separate wheel, or glide is
subjected to the test described ifi paragraph 7.6,
the average electrical resistance shall be less than
250,000 .o and the maximum of individual
electrical resistance readings shall be less than
1,000,000 ohms. (See par. 5.23.

521 LusrioaTion.—Ball and roller bearin
in wheels and swivel bearings shall be adequately

- lubricated when assembled, and shall be mounted
so that they can be effectively lubricated by a
normal maintenance procedure. Ball and roller
bearings in wheels for all classes of casters, and
in separate wheels, and in swivel bearings for
Class C casters, shall have either pressure-type
lubrication fittings or other suitable provision fgr
placing lubricant in the bearing housing by a
normal maintenance procedure. .

522 Finisaes.—(See also par. 8.1.6.)

8.22.1 Nickel plating on iron and steel—The
nickel shall be applied either directly or over a
coating of copper, and maK be either with or with-
out a final coating of chromium. On exposed
surfaces, the thickness of the nickel coating, or
of the combined layers of copper, nickel and
chromium, shall be at least 0.0004 inch, and when
copper is used as a base, the thickness of the final
layer -of nickel and chromium shall be at least
0.0002 inch. The exposed plated surfaces shall
show no appreciable corrosion at the end of 16
hours continuous exposure in the salt spray test
(see pars. 7.7.1 and 7.7.2).

5222 Cadmium or zino plating on iron or
steel.—On osed surfaces the minimum thick-
ness of cadmium shall be 0.0003 inch. A zinc
coating having a minimum thickness of 0.0005
inch may be furnished in lieu of cadmium (see
par. 7.7.1), ’

528 MarkiNng.—The manufacturer’s name or
a readily identified trade-mark shall be plainly
and permanently marked on each caster and on
each separate wheel. Electrostatically conductive

than 50
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wheels and glides shall be plainly and perma-

nently marked on each side with the word con-

ductive, or shall have marbelized coloring or

other very noticeable marking characteristics that
ive a positive identification which cannot be con-
used with standard wheels or glides.

524 WorkMaNsHIP.—All exposed metal sur-
faces of casters, separate wheels, and glides, shall
be clean and smooth, and be finished in a work-
manlike manner, without rough edges or shar

rojections. The workmanship throughout sh

in accordance with good commercial practices.

". 6. GLIDES, RUBBER CUSHION

8.1 CownsrtrucTroN, GeNEraL—Glides shall
have a steel base, a rubber cushion, and an adapter
for attachment to the equipment. SSee par. 9.2.3
for list of information that should be given in

urchase orders or specifications for glides.)
%Vhen attached, there shall be no metal-to-metal
contact between the base and the adapter. All
gllli'des shall conform to paragraph 5.24, workman-
ship.

6.1.1. Base construction—The base shall be
of steel not less than 0.085 inch*thick, with sub-
stantially flat bottom, and with sides properly
formed and curved to hold the rubber cushion.
The base shall be of either carbon steel or stain-
less steel unless stainless steel is specified. Stain-
less steel shall be of either 302 (18-8 per-
cent chromium-nickel composition) or e 430
(16 to 18 percent straight chromium steel). The
base of carbon steel glides shall be file hard (fully
case-hardened) to a minimum depth of 0.005
inch, and the hardened surface shall test not less
than 15N90 Rockwell hardness.

6.1.2. . Cushion construction—The cushion
shall be of a suitable grade of nonblooming soft
black rubber having a durometer hardness of 60
to 80 when measured as described in paragraph
7.6.1 The cushion shall not become brittle, nor
show evidence of cracking or tackiness upon in-
slf):gtion by visual examination and handling
after being subjected to the oxygen bomb test
(see par. 7.5.2.2.). The cushion shall be correctly
formed to fit snugly and fill the inside of the
meta] base, and shall extend above the top edge
of the base approximately %4 inch for proper
cushioning effect. :

6.2 Srzes or Griors.—The size of a glide shall
be the nominal outside diameter of the base in
inches, The following sizes of glides are stand-
?,rdhfor hospital equipment: %, 1144, 134, and 114
inches,

6.3 AparTERS FOR GLmEs.—Ada}[l)ters for at-
taching rubber cushion glides to the equipment
shall be of the following forms:

(a) Nail adapter for wood—The nail shall
be not less than No. 14 wire gage (0.083
in. diam.). It shall project approxi-

» mately 8 inch out from the top of the
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cushion and shall have a standard
needlepoint nail tip.

(b) Stem and gripneck socket adapter for
woody for 1Y, and 1V inch glides.—The
steel socket adapter shall fit properly into
a bore 94 inch in diameter and 114 inches
deep, and shall have a toothed track plate
34 inch in diameter.

(c) Machine screw for metal—The screw
shall be a standard No. 8-82 machine
screw, which shall project approximately
% inch out from the top of the cushion,
and shall be equipped with suitable nuts

- and lockwashers. :

(d) Spring adapter for metal tubing.—The
adapter shall consist of a steel spring
member with leg washer or mount, as
needed, and have a stem or other means
for securely attaching the steel spring
adapter and leg washer or mount to the
cushion and base assembly. The
adapter shall fit tubing of the inside di-
mensions specified.

(e) Umbrella adapter for metal tubing.—
The :éi'apter shall beha.s( &i)escribed in }t;he
prec paragrap except that
the steel spring mombor shall by mpstr.
tially umbrella-shaped and constructed
so that the glide can be easily applied
to the tubing by hand, with a light ham-
mer blow, but cannot be removed except
with suitable tools. The adapter shall
ﬁé; i:lubing of the inside dimensions spec-
ified.

(f) Ewpansion adapter for metal tubing.—
The adapter shall be suitable for attach-
ment to a hollow metal tube or through
& round hole in a plate, as required. A
rubber expanding adapter shall be used
for tube, and a rubber e anding rivet
for the hole in a plate. ?he hole shall
be 54 inch in diameter. When required
for tubing, the adapter shall fit tubing
of the inside dimensions specified,

64 Finmsues ror Gripes.—Finishes for the
steel bases shall be provided as shown below.
Metal parts other than bases shall be cadmium
or zinc plated. Plated finishes shall meet the ap-
plicable requirements in paragraph 5.22,

Carbon steel:  F1—Oxidized copper finish.
F8—Nickel plated finish.
Stainless steel: F7-—Natural polished finish.

6.5 ErrcTROSTATICALLY CONDUCTIVE GLIDES.—
When specified or otherwise required, the glides

shall be electrostatically conductive, (See par.
5.20 and 5.28.)
7. SAMPLING, INSPECTION, AND TEST

PROCEDURES

7.1 InsprorION AND TEST. GeNERAL—Inspec-
tion and tests shall be made f)y the manufacturer

10

as needed to determine that the finished casters,
wheels, and glides conform to the a plicable re-
quirements of this standard, except tiat tests for
electrostatic conductivity shall be made during
manufacture in accordance with, paragraph 7.6.2.
Inspection and tests may also be mada independ-
ently by the purchaser, but when r uired, inspec-
tion by the purchaser at the place of manufacture
shall be allowed. (See par.7.2.)

7.2 SaMpLING aND INSPECTION BY THE Por-
CHASER.— (See par. 7.1.)

121 Sampling by the Purchaser—Samples
of any materials, com%onents, etc., other than any
furnished by the purchaser, which enter into the
manufacture of the products to which this stand-
ard applies, may be selected as required by the
purchaser or his inspector for inspection and test
to determine conformity with this standard.

122 Inspection by the Purchaser.—~Inspec-
tion may be made by the purchaser throughout
the entire process of manufacture. The passing
as satisfactory of any detail of construction or ma.
terial shall not welieve the manufacturer of his
responsibility for faulty workmanship or material
which may be discovered at any time prior to final
acceptance. Final inspection of the finished ar-
ticles shall be made either at the point of produc-
tion or at the point of delivery, as specified. For
factory inspection, every reasonable facility shall
be afforded inspectors by the manufacturer for the
prosecution of their work.

7.3 ExtraorioN TESTS FOR ADAPTERS.

781 Test for Adapters A and N.—The
Adapter A assembly shall be inserted into a tube
of the size and type for which it is intended and
be expanded in the customary manner without
overstraining any of the parts, after which, the re-
quired extractive force shall be a,p%lieci for a
period of 1 minute. The Adapter assembly
shall be repeatedly inserted into a tube of the size
and type for which it is intended and then be
pulled out for a total of 10 insertions and 10 ex-
tractions. After the last extraction, the adapter
shall be reinserted and the required extractive
force applied without impact by means of weights
for a period of 1 minute.

182 Test for stem retainers, Adapters K and
N.—Adapters’ employing a spring retainer for
holding the caster by its stem shall be tested as
follows: Insert the stem into the adapter and pull
it out repeatedly for a total of 10 insertions and
10 extractions. ~After the last extraction, the stem
shall be reinserted and the required extractive
force applied for a period of 1 minute.

7.4 Test For StrRENGTH UnDER LOAD.—A. com-
pressive load equal to four times the load ratin
of the caster given in Table 5, shall be appli
without impact by weights or by a testing ma-
chine for a period of I minute.  Upon removal
of the test load, the caster shall be inspected for
compliance with the requirements of paragraphs
4.1.2.1 and 5.17.
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7.5 Tests ¥or RUBBER TREAD.

75.1 Durometer hardness—The durometer
hardness of soft rubber treads shall be determined
in accordance with Federal Standard 601, Method
3021. The durometer hardness of hard rubber
treads shall be determined by a Type D Shore
durometer. Unless otherwise specified, hardness
shall be taken as instantaneous durometer read-

in§s at 70° F,
5.2  Accelerated aging.

1.52.1 Air-oven process.—Test specimens shall
be aged for 168 hours at 70° C. (158° F.) under
the air-oven process described in Federal Stand-
ard 601, Method 7221 or 7231.

1522 Owmygen bombd process—Test speci-
mens shall be aged for 168 hours at 70° C. (158°
F.) in oxygen at 300 plus or minus 10 pourids
per square inch pressure under the process de-
scribed in Federal Standard 601, Method 7111.

758 Tensile strength—The tensile strength
shall be determined in accordance with Federal
Standard 601, Method 4111, using die No. VI

154 Ultimate elongation.—The ultimate elon-

ation shall be determined in accordance with
%‘edera,l Standard 601, Method 4121, using die
VIof Method 4111.

7.5.5 Compression set—The compression set
shall be determined in accordance with Federal
Standard 601, Method 3311, except that for Class
E, Class D, and Class C casters, the thickness of
the specimen shall be 0.502 inch minimum to 0.505
inch maximum, and for Class F casters, 0.252
inch minimum to 0.255 inch maximum. As cer-
tain tread widths are not sufficient to- produce
a full circular specimen, the best obtainable speci-
mens shall be used for this test.

7.5.5.1 The caster or wheel to be tested shall
be maintained for 24 hours at 70° F. while sup-
porting a load equal to the load rating given in
Table 5 and shall not be moved during this
period of loading. At the end of the 24-hour
period, the wheel shall be moved sufficiently to re-
veal any permanent set in the tread. If any de-
formation is apparent, the wheel shall be rolled
10 revolutions under the load and the tread shall
be examined for recovery, as required in para-
graph 5.19.4. (Note.—’ﬁlm rolling test may be
Zon;hln;ed to determine conformity with par.

.1,2.1.

7.5.6 Test for adhesion—The tread shall be
cut transversely down to its base. It may be
trimmed down to the base along the flanges to
minimize tearing of the tread. %Vith the wheel
supported horizontally on free rotating bearings
in a suitable fixture, the tread shall be separated
circumferentially from the base, as by means of
a suitable testing machine exerting a radial pull,
at the rate of approximately 6 inches per minute.
The minimum -force necessary to separate the
tread from the base shall be measured to deter-
mine comIBliance with paragraph 5.19.5.

7.5.7 Method of determining thickness of soft
¢tread.—The tread thickness shall be determined

at four points equally spaced around the wheel
and shalf) be measured at the center of the tread.
At least two of the measurements shall equal or
exceed the nominal thickness given in Table 2,
and no measurement shall be less than 65 percent
of the nominal thickness.

7.5.7.1 Measurements of tread thickness and
width shall include only that portion of the tread
which may be subject to wear in regular use.

158 Method of determining width of tread.—
Tread with parallel sides shall be measured so
as to determine the width at its base (see par.
7.5.7.1). If the sides are rounded or tapered, the
width ‘at a point midway between the face and
the bise may be less than the width at the base
by an amount not greater than 14 the nominal
tread thickness. ](!:See Table 2.)

7.6 Tesr ror ELECTROSTATIC CONDUCTIVITY.—
The surface of the tread shall be cleaned by a
suitable method which removes wax and dirt but
does not abrade or permanently change the tread
surface. After cleaning, the surface of the tread
shall be dried and the caster shall be conditioned
at a relative humidity of less than 80 percent
for at least 24 hours. ~ Each caster and separate

wheel shall be tested while supporting a load
equal to 25 percent of its load rating. e caster
or separate wheel to be tested shall be rolled onto

a clean, dry, flat metal plate. The metal plate
and the metal parts of the caster or separate wheel
shall form the electrodes for the test. If the
caster or separate wheel is tested while supﬁ)ort-
ing equipment, all other casters or separate wheels,
under the equipment shall be insulated from the
floor on which the metal electrode plate is placed.
The resistance between the electrodes shall be
measured by any resistance measuring apparatus
of suitable range which has an open-cireuit direct
voltage (d.c.) of approximately 500 volts. For
the safety of the operator, the maximum current
which can be delivered by the apparatus through

a resistance of 500 ohms should be less than 10

milliamperes. Measurements shall be made with

five separate areas of the tread successively in con-
tact with the plate, and the average and maxi-
mum values shall be determined.

7.6.1 Glides shall be tested in a manner sim-
ilar to that specified for casters and separate
wheels, using a load of 15 pounds, and placing
the glide on the meta;:dpla,ta without sliding.

762 Sampling and acceptance method for
testing electrostatically uctive casters and
wheels during manufacture.

7621 Sample selection—Samples for test-
ing shall be taken as follows:

(a) Number of pieces:

1) Lot size 0 to 100—-10 pieces.

2) Lot size 100 or more—A. number of
pieces equal to 10 percent of the to-
tal number of pieces in the lot.

(b) Dispersion of pieces.

(1) Pieces shall be chosen at random
from each shift’s production, with
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pieces being obtained from the begin-
ning, middle, and end of each shift’s
. production.
(2) %ach tote box of pieces may be con-
- sidered an adequate amount to be
sample tested.

1.6.22. Procedure for acceptance and rejection.

(a) If no defects are found in the initial
sampling, the lot shall be considered
acceptable.

(b) If one or more pieces are found to be
defective in conductivity, a recheck shall

. be made of the same lot. This recheck
shall consist of an additional sampling
according to ga,ragraph 7.62.1.

(¢) If the second sampling reveals éne or
more defective pieces the lot is not ac-
ceptable and no- piece from the lot shall
be accepted unless tested.

(d) If no defective pieces are found on the
second sampling, the lot shall be consid-
ered acceptable.

7.7 Test rFor FINISHES.

171 Test for thickness of nickel cadmium,
and zine coating.—The thickness shall be deter.
mined in accordance with the methods given in
applicable specifications of the American Society
for Testing Materials, unless otherwise specified.?

712 Salt spray test for continuity of coat-
tng.—The test shall be conducted in accordance
with the Method of Salt Spray éFog) Testing

iven in applicable specifications of the American

ociety for Testing Materials, unless otherwise
specified.® :
8. LABELING FOR COMPLIANCE

8.1 CompriaNCE CERTIFIOATION.—In order to
assure the purchaser that casters, separate wheels,
and glides comply with the requirements of this
Commercial Standard, it is recommended that
manufacturers include the following statement, as
applicable, in conjunction with their name and
aggress, on bids, labels, invoices, sales literature,
ete. :

(1) For casters, separate wheels, and glides:

This product® complies with Commercial
Standard 08223-59 as developed by the
trade under the procedure of the Commod-
ity Standards Division and issued by the
U.8. Department of Commerce.

(2) For equipment:

This equipment® is fitted with casters,
wheels, or glides, in complance with Com-

% Federal specifications and Federal standards are available
from the Business Service Center, General Services Administra.
tion, Washington 25, D.C. Publications of the American Soclety
for Testin aterials are available from their office at 1916 Race
Street, Ph delxl»hla 3, Pa. Lists of publications and prices are
avgg]atlble on application. ;

e name of the article (caster, wheel or glide) may be
substituted,

*The name of the equipment (bed, truck, etc.) may be
substituted.

mercial Standard CS8223-59, as developed
by the trade under the procedure of the
Commodity Standards Division and issued
by the U.8. Department of Commerce,

9. NOTES AND ORDERING DATA

9.1 Nores oNn InTENDED Usk.

9.1.1 Casters covered by this standard are in-
tended for use in hospitals and similar establish-
ments. In selecting a caster, consideration should
be given to the loag to which the individual caster

‘may be subjected. While manufacturers usually

ublish load ratings, wide differences may exist
or similar casters. The load ratings shown in this
standard are believed to be conservative and are
recommended for use in selecting casters,

9.1.2. For operation on resilient floors, Style
1, 2, and 8 wheels should be used under loads that
are suitable for the floor materials on which they
will be operated. Such loads, in general, should be
substantially less than the load ratings in table 5
in order to protect certain resilient floors from
scratches, indentations and marking.

9.12.1 The rubber treads specified herein are
not of non-floor-marking materials but are such
as to produce little or no marking under ordinary
conditions. When casters with ]%ard or soft rub-
ber tread wheels are used on types of floor covering
such as vinyl plastic, the possibility of stainin
should be considered. Such staining is avoid
by the use of compatible materials in the caster
wheels and floor coverings. The manufacturers
of these products should be consulted to determine
the proper combinations of rubber tread and floor
materials to avoid staining. In general, the stain-
ing is caused by chemical reaction between lead
carbonates, cadmium or copper compounds, or
other materials in certain flooring, and rubber
compounds in the wheel treads.

9.1.3 'When casters operate over rough surfaces
such as shar§>1 door sills and other irregularities
which cause shocks, wheels shold be of sufficiently
large diameter to roll easily over obstructions.
Wide-face wheels are recommended for use on soft
or on rough surfaces. Where quietness of opera-
tion is desired, or where shock to and vibration
of fragile objects should be held to a minimum,
the use of soft tread wheels should be considered.
Hard treads should be used for heavy loads.

9-14 In areas where certain explosion hazards
exist, electrostatically conductive casters should
be used. However, it is important that floors in
such areas should also be conductive, that other
apparatus rests on conductive glides, leg tips, or
casters, and that all personnel in the areas wear
conductive shoes or the equivalent, A waxed floor
may nullify the conductivity characteristics of a
caster,




9.2 Oroering Data.—In ordering casters, sep-
arate wheels, and glides, sufficient information
should be given as shown below:

9.2.1 Casters.

(a) Type (swivel or rigid).

(b) Size, class, wheel style, form of adapter,
and finish. (See Table 1 and pars. 3.1.1
to 3.1.6.)

(¢) For Adapters A and N, give inside di-
mensions of tubing; for Adapter K, give
method of attachment for socket. (See
pars. 5.4.1,5.4.2, and 5.4.3.)

The_following should be specified when de-

sired :

d) Electrostatically conductive casfers.

‘9 See Table 1 anﬁ ar. 3.1.5.) . e

9.2.2 Wheels—Orders for separate wheels
should give the diameter, class, bore, style, and
finish. The following should be given when de-
sired : Electrostatically conductive wheels; thread
guards. (See par. 4.1.1.) ) )

92.3 (Glides.—Orders for glides should give
the size, the adapter, and finish, and the inside
dimensions of tube when tube adapters are speci-
fied. The following should be given when desired :
Stainless steel glides; electrostatically conductive
glides. (See pars. 6.1.1 through 6.5.)

3 IDENTIFICATION AND COMPLIANCE—It is
sugiested that invitations for bids should request
the bidder to state the name of the manufacturer
and the manufacturer’s model number of the
caster, separate wheel, or glide being offered, and
also request certification of compliance with this

(B) e;nl brakes, See Table 1 and par. standard. (See par. 8.1.)
5.12.
f) Swivel lock. (SeeTable1 and ar. 5.13. 10. APPLICATION OF CASTERS, WHEELS, AND
Thread gua,rd(s. (See par. 5.15.) ) : GLIDES TO EQUIPMENT
ﬁ For Adapter P, bolt hole spacing. (See 10.1 Casters, wheels, and glides covered by
ar. 5.4.43 . this standard are intended to be applied to equip-
(i) Inspection requirements. (See par. 7.1.) ment in conformity with table 6. ~ (See par. 9.1.)
TaBLE 6.—Application of casters, wheels, and glides to equipment \
Hospital equipment Caster, wheel, or glide (minimum size and
construction)
Bassinetts, nursery . . . . . .. ... ..., ... ... ... 3’ easters with swivel stems.
Bed énot oftenmoved) . ... ... .. ... ... .. . """ 3’’ casters with swivel stems.
Bed (mobilewnit) . . .. .., . . ... .. °"°""" &' casters with swivel stems.
Cabinet, instrument. . . . . . ., . ... ... Glides.
Cabinet, instrument sopemting TOOM). . o o o w5 i s s o o 3 2'’ casters with swivel stems.
Cabinet, instrument operating room, mobile) . . . ., . . .., . . 8!! casters with swivel stems.
Cabinet, medicine and supply . . . . .. ... ... . . - Glides.
Cabinet, miscellaneous . . . . . .. .. ... .. . . """ Glides.
Cabinet, miscellaneous (mobile) ., . . . . ... ... . . " 2!! casters with swivel stems.
Cabinet, nursery , . .. .., ... ... . ‘T lides.
Cabinet, nursery (mobile) . ., . . . ... "¢ 2! casters with swivel stems,
Cabinet, specialist . . . ..., ... . """ ""° lides.
Cabinet, treatment , . . .-, , . . ... .ttt Glides.
Carriage, dressing (light) . . . . ... ... . . . '°>°"""" 3’ casters with swivel stems.
Carriage, dressing (medium) . . . . . . . .. . .. . '""° 5'! casters with swivel stems.
Carriage, dressing (heavy). . . . . . . . . . . . . " 8'’ casters with swivel stems.
Chair,side . .. ... .. el T RV Glides. )
Chair,swivel . . . ... .. . .. .. > 2! casters with swivel stems.
Conveyor;food . ... ... .. ... ... .t 8’7 plate casters; 2 swivel, 2 rigid.
Cribnursery . . ... ..., .. ... . > " 3’ oasters with swivel stems.
Desk, chart (ward service). . . . . . ... ... ... . ' 2/’ casters with swivel stems.
Desk,nurses. . . . ... ..., .. . ... ‘e 2/ casters with swivel stems.
Dresser . . . . . ...... ... . . o 2"’ casters with swivel stems.,
Hamper, linen (operatingroom) . , . . . . . . . """ 2"’ casters with swivel stems,
Hampers, linen (operating room, heavy). . . .., .. ... ... 3’7 casters with swive] stems.
Light, portable, emergency . . . . . "0 0 0 yo oD R O e £ o 2'’ casters with swivel stems.
Light, portable, emergency (mobile) . . ............ 3’ casters with swivel stems.
Light, portable,spot . . . . . ., ., .. .. " 2" casters with swivel stems.
Light, portable, spot (mobile) . . . . . . . . . . .. " 3! casters with swivel stems.
achine, gas .. ... .., , . .. ot 3"’ casters with swivel stems.
Machine, gas (mobile) . . . . . . . . ... . 5'! casters with swivel stems.
Rack,bread-. . . . . .., . . . ... . 5’ swivel plate casters.
Rack,garment. . . . . ..., . ... > 3"’ casters with swivel stems,

! See footnote at end of table, p. 14,
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TaBLE 6.—Application of casters, wheels, and glides to equipment 1—Continued

Hospital equipment

Caster, wheel, or glide (minimum size and
construction)

Stand, accounting machine
Stand, instrument
Stand, instrument (mobile)
Stand, solution. . . . .. .. ... ... ..

..................
......................

..................

........

2/’ casters with swivel stems.
27 casters with swivel stems.
3’’ casters with swivel stems.
2/’ casters with swivel stems.

gt‘andhwall, clilreslsiugv ..................... 26'”ca.stetx;s witlé hswivel lstet;ns.
tretchers, wheel . . . . . . . . . ... ... ... ..., 10"’ casters with swivel stems.
Table, anesthetics . . . . . . . ... .l 2'" casters with swivel stems.
Table,bedside . . . . . . .. .. .............. 2’ casters with swivel stems.
Table,overbed. . . . ... . ... ... ......... .. 2’/ casters with swivel stems,
%ent, gx)égenh ............. 5 0 0% 0 000 0 a0 g:: caqterls viri?él swit\éel stems,
rough,dough., . . . ., . . ... ... .. e e e e e e e swivel plate casters.
ck, canvas bag (steel frame) . . . . . . . ?0 0000000 0 3’/ plate casters; 2 swivel, 2 rigid.
Truck, canvas bag (10 bushels andover) . ., . . . . . ... .. 5 Ipla.te casters; 2 swivel, 2 rigid.
Trueck, dish . . . . . . © 09 080 0068000000000 G 10’ wgleels (pair) and two 5'' swivel plate
casters.
Truek,jce . . . . . . O 00 0GQ00OCGGOOG o0 00G0GDBGG O G 8’/ plate casters; 2 swivel, 2 rigid.
Truck, linen service. . . . . . . 9 0000000G000O0OGO o 8" ,rlnediuni-hiaatw;y wlg:els (pair) and two
. 5’ swivel plate casters.
Truck, mopping (pailorbuecket) . . . . . .. . ... ..... 2'f casters wg‘,h swivel stems, .
Truck, mopping tank (30 gallonsize) . . . . . . . . 0 Qoo o g 8 w_hetlels t’épa.ir) and two 5’/ casters with
swivel stems.
Truck, mopping tank (60 gallonsize) . . . . . . . . .. ... .| 8’ casters with stem; 2 swivel, 2 rigid. .
Truck, mopping tank (60 gallon size, heavy) . . . . . . . . . . .| 8" whetlals (pair) and two 8’’ casters with
swivel stems.
Truck, oxygen tank, 2 wheels . . . . . . . 5 o e o « « « o 87 wheels (pair).
Truck, oxygen tank, 4 wheels . , . . . . 5 0 G e« « « o« of 8 wheels (pair) and two 3’/ swivel casters.
%rucg, p{agorm Xy §2c0000000000a02a000 g:: p%:tb: g:ssﬁrg; Z :ﬁzg{, 2 rigid.
ruck, platform (mobile) ., . . . . . ... ... ... .. . p Is; .
Truck, platform (heavy) . . . . . . . . ...l 8" plate casters; 2 swivel, 2 rigid.
Truck, platform (heavy, mobile) . . . . . 0 00Dbo0o00o0o0 0 g 8’/ plate casters; 4 swivel. .
ruck, tray . . . . . .. ... ..., e e e 8’/ casters with stem; 2 swivel, 2 rigid.
%cll:, grayh (nllogile%l O 0 0 0O0DO0O0OO0O0OGOOOO0OO0OO0 G g:: caftefs (wit.h)swivel stem (four).
uc whee,Lhand , . . . . . ... . ... .. wheels (pair).
Truok: 2 wheel: hand (heavy) . . . . ... ... .. . . 8'’ wheels (pair).
Trueck, wetwash ., . . . .. . ... .. .. ... e« o« o« o| 8 swivel plate casters (four).
Truck, wet wash (heavy) . . . . .. ... o < « « « + . .| 87" plate casters; 2 swivel, 2 rigid.
Truck, wet wash (heavy, mobile) . . . . . . . e e e e . 8'’ plate casters; 4 swivel.

! This table conforms to recommendations of the American Hospltal
Assoclation. Oasters, separate wheels, and glides applied to equipment for
use In hazardous areas should be electrostatical should

y conductive. Care
- EFFECTIVE DATE

Having met all (f)roceduml requirements of the
Commodity Standards Division, includin ap-
roval by the acceptors hereinafter lismg this
mmercial Standard was issued by the U.S. De-
partment of Commerce, effective June 15, 1959.

Epwin W. Evy
Ohief, Commodity Standards Division

HISTORY OF PROJECT

Early interest in standards for casters by the
American Hospital Association was later shared
by the Caster and Floor Truck Manufacturers’

ation in consultations with the Depart-
ment of Commerce on the establishment, of stand-
ards for casters and other products in which the
two organizations were mutually interested. Cer-
tain initial data were obtained in a survey of
casters and glides used in the hospital field which
was undertaken in 1939 with the assistance of the
Committes on Simplification and Standardization
of Hospital Furnishings, Supplies, and Equip-

u

be taken t0 insure that replacements on such equipment are also electro-
statically conductive. (See par. 5.23.)

ment of the American Hospital Association, under
the guidance of Neal R. Johnson of the Johns
Hopiins Hospital in Baltimore, Md.

Tentative uniform specifications were prepared
with the assistance of the manufacturers but were
delayed because of wartime shortages of needed
materials. They were carried forward, however,
as conditions permitted, and on March 8, 1946,
specifications were submitted by the American

ospital Association to form the basis for a Com-
mercial Standard. A proposed standard was pre-
pared and was circulated to the industry on No-
vember 1, 1946, for review and comment., Various
modifications were proposed and on May 18, 1949,
a_joint conference of manufacturers, American
Hospital Association, and Government represen-
tatives was held at the National Bureau of Stand-
ards to consider them. Requirements for conduc-
tive rubber and other details were agreed upon,
but additional information on load ratings was
needed, and the manufacturers accepted an offer
by The Firestone Industrial Products Co. to make
certain load tests.




Proposals embodying the results of the tests
were considered ear{y in 1950, but there was little
significant [())rogress during the ensuing defense
program. On January 20, 1953, the manufac-
turers of hospital casters, in a meeting at the
Roosevelt Hotel in New York City made effective
plans to go forward with the Commercial Stand-
ard. A committee under the guidance of W. J.
Daugherty of Firestone Industrial Products Co.
coordinated further proposals, and with the as-
sistance of Mr. R. J. Benson of the Bassick Co.,
prepared a proposed standard that was submitted
to the manufacturers and the American Hospital
Association on September 14, 1954. It was co-
ordinated with new standards for molded rubber
wheels being considered by the manufacturegs,
and with the latest recommendations of the Amer-
ican Hospital Association, but was withheld in
June 1956 for the addition of minimum thick-
nesses for soft rubber tread and other recom-
mendations. 4

On May 15, 1958, the Recommended Com-
mercial Standard, TS-5385, was submitted to the
manufacturers, and with amendments of Novem-
ber 11, 1958, was accepted in writing by the
Caster and Floor Truck Manufacturers” Associa-

tion, and by substantially all producers of the
pro&ucts covered. On January 19, 1959, under
the designation T'S-5385b, the amended standard
was submitted to the American Hospital Associa-
tion, and representative hospitals and other inter-
ests for acceptance. The response was satisfac-

torily representative of the industry as a whole,
and the standard was announced on April 30,
1959, as CS223-59, effective from June 15, 1959.

Project Manager: Alfred S. Best, Commodity Standards
Division, Office of Technical Services.

Technical Adviser: R. F. Tener, Testing and Specifica-
tions Section, Organic and Fibrous Materials Division,
National Bureau of Standards.

STANDING COMMITTEE

The following individuals comprise the mem-
bership of the Standing Committee, which is to
review, prior to circulation for acceptance, revi-
sions, proposed to keep the standard abreast of
progress. Comments concerning the standard
and suggestions for revision may be addressed to
any member of the committee or to the Commod-
ity Standards Division, Office of Technical Serv-
ices, U.S. Department of Commerce, which acts
as secretary for the committee.

E. M. HErFFERNAN, Jarvis & Jarvis, Inc., South Main St.,
Palmer, Mass., chairman.

Rarrr MoUNT, The Bassick Co., 3045 Fairfield Ave.,
Bridgeport 5, Conn.

CLaRENCE B. NorrtING, Faultless Caster Corp., 1421 N.
Garvin St., Evansville 7, Ind.

Eueere M. Dawsor, 65 S. Front St, Columbus, Ohio.
(RogeR C. MELLUM, alternate). Representing the Amer-
ican Hospital Association. .

Nore.—The committee was in the process of formation when
the standard was publigshed, The above list gives only the names
of those who accepted membership prior to println% A com-

lete 1ist of the members will be avallable from the Commodity
tandards Division,




(Cut on this line)

CS 223-59

ACCEPTANCE OF COMMERCIAL STANDARD

___If an acceptance has not previously been filed, this sheet properly filled in, signed, and returned
will provide for the recording of your organization as an acceptor of this Commercial Standard.

Commodity Standards Division
Office of Technical Services
U.S. Department of Commerce
‘Washington 25, D.C.

Gentlemen : :
We believe that Commercial Stan@agd §

"

individually plan to utilize it as far as pigaf§ “4b
L3 5 mting 1

production * Ao ¥
of casters, wheels, and glides for hospital®®quipment. We reserve the right to depart from it as we

deem advisable.
‘We understand, of course, that only those products which actually comply with the standard in all

respects can be identified or labeled as conforming thereto.

eful standard of practice, and we

Signature of authorized officer—..._______ - —— : S S
(In fnk) "’

{Kindly typewrite or print the following lines)

Name and title of above officer_ e

Organization e
Street Address - o e

City, zone, and State e

1 Underscore the one that applies. Please sce that separate acceptances are filed for all subsidiary companies and afilliates which
should be listed separately as acceptors. In the case of related interests, trade associations, trade papers, etc., desiring to record
their general support, the words “General Support” should be added after the signature.
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TO THE ACCEPTOR

The following statements answer the usual questions arising in connection with the acceptance
and its significance: : ' -

1. EnrorcEMENT.—Commercial Standards are commodity sli)eciﬁcations voluntarily established
by mutual consent of those concerned. They present a common basis of understanding between the
producer, distributor, and consumer and should not be confused with any plan of governmental
regulation or-control. The U.S. Department of Commerce has no regulatory power in the enforcement
of their provisions, but since they represent the will of the interested groups as a whole, their
provisions through usage soon become established as trade customs, and are made effective through
Incorporation into sales contracts by means of labels, invoices, and the like. '

2. THE Accerror’s ResronsiBiLrry.—The purpose of commercial standards is to establish for
specific commodities, nationally recogni es or consumer criteria, and the benefits therefrom
will be measurable in direct proportion to their general recognition and actual use. Instances will
occur when it may be necessary to deviate from the standard and the signi g of an acceptance does
not preclude such departures; however, such si%rlmtqre indicates an intention to follow the commercial
standard where practicable in the pro&uction, istribution, or consumption of the article in question.

8. Tue DEPARTMENT'S REspoNsBiLIrY.—The major function performed by the Department of
Commerce in the voluntary establishment of commercial standards on a nationwide basis is fourfold :
First, to act as an unbiased coordinator to bring all interested parties together for the mutually
satisfactory adjustment of trade standards; second, to supply such assistance and advice as-past
experience with similar programs may suggest; thirci, to canvass and record the extent of acceptance
and adherence to the standard on the part of producers distributors, and users; and fourth, after
acceptance, to publish and promulgate the standard for the information and guidance of buyers and
sellers of the commodity.

.4, ANNOUNGEMENT AND PrOMULGATION.—When the standard has been endorsed by a satisfactory
majority of production or consumption in the absence of active valid opposition, the success of the
project is announced. If, however, in the opinion of the standing committee or of the Department
of mﬁerce} the support of any standard is inadequate, the right is reserved to withhold promulgation
and publication. ‘ '
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ACCEPTORS

The organizations listed below have individually accepted this standard for use as far as practicable in the
production, distribution, purchase, or use of casters, wheels, and glides for hospital equipment. In accepting this
standard they reserve the right to depart from it as they individually deem advisable. It is expected that products
which actually comply with the requirements of this standard in all respects will be regularly identified or labeled
as conforming thereto, and that purchasers will require such specific evidence of conformity.

o AT

ASSOCIATIONS Mercy Hospital, Hamilton, Ohio.

Mercy Hospltal—Street Memorial, Vicksburg, Miss.
(General Support) Mlﬁd ;t]i){iver %ﬁmtﬂrlum & Douglas County General Hospltal,
Jawthorne, Wis.
American Hospital Assoclation, Chlcago, Tl Middletown ﬂosplta] Assoclation, Middletown, Ohio.
Caster & Floor Truck Manufacturers’ Association, Chicago, IlL Middletown State Homeo%thic Hospital, Middletown, N.X,
AN ﬁ{tllgvsuﬂll{'ft‘rgck. ttlagéer &u 1hﬁluco" Ervln lion. N.J.
aukee County Hospital, waukee, 8.
FIRMS D OTHER INTERESTS Monteflore Hospital, Bronx, N.X.
Adjustable Caster Co., Philadelphia, Pa. Moose Lake State Hospital, Moose Lake, Minn.
Aerol Co., Inc,, Los Angeles, Callf. Mount Auburn Hospital, Cambrldge. Mass.
‘Albion Industries, Inc., Albion, Mich. Moypnt Sinai Hospital, Hartford, Conn.
Allegheny Genernl Hospital, Plttsburgh, Pa. Myets Truck & Caster Co,, Nashville, Tenn.
‘Allentown General Hospital, Allentown, Pa. ‘agel-Chase Manufacturing Co., Chicago, IIL
American Hard Rubber Co., Duatler, N.J. Nantlcoke State Hospital, Nanticoke, Pa.
<« Nebraska Hospital for the Tuberculous, Kearney, Nebraska,

Anderson Memorlal Hosﬁitn!. Anderson, 8.C.
ospital, Blmira, N.X. - New England Peabody Home for Crippled Children, Newton

Arnot‘t)%d n Memorial
Bassick Co., Bridgeport, Conn. Center, Mass.
Baylor Univeruiktly ﬁoapital. Dallas, Tex. New Mount Sina! Hosplital, Toronto, Ontario, Cannda.
Benjamin Frankiin Hospital, Columbus, Oktlo. New York State Psychiatrie Institute, New York, N.¥.
Beth Israel Hospital, Boston, Mass, Newman Memorial County Hospital, Emporia, Kans.
Beth Israel Hospital, New Yorl, N.Y. Norristown State Ho&gital. Norrlstown, Pa,
Bluefield Sanitarium, Bluefleld, 'W. Va. Northwestern Hospital, Minneapolis, Minn.
Boston Lying-in Hospital, Boston, Mass. Norwalk Hospital, Norwalk, Conn.
Broadlawns Hospital, Des Moines, Iowa. Oak Ridge Hospital, Oak Ridge, Tenn.
Bryn Mawr Hospital, Bryn Mawr, Pa. Orange Memorial Hospital, Orange, N.J.
guﬂl}ng%{m %oun;;&{:lcgp ;‘lﬂ' Mt. ?nny' N.J. Batesgu;nh(ieg;ra{ f.l{_fapiéal, gaiermu.nhll..l .

urlington Hos . Burllngton, Iowa. a anuiacturing L-0., o, .

P Pietafield General Hospital, Pittsfeld, Mass

Caledonian Hospital, Brooklyn, N.Y, 8
Central Islip State Hospital, Central Islip, N.Y. Prﬁsbrterian Hospital Unit of the United Hospltals of Newark,

Central Maine Sanatorium Falrfield. Maine. .
Children’s Hospital, Inc., St. Paul, Minn. Provident Hospital & Training School, Chicago, Il

Children’s Hospital of Pittsburgh, Pittsburgh, Pa. Q'ﬂ"gi City Hospital, Quingy, Mags.
Children’s Orthopedic Hospital, Seattle, Wash, Rapids-Standard Co., Inc., Grand Raplds, Mich.
City of Cineinnati General Hospital, Cincinnati, Ohlo. Rex Horpital, Rs!ellﬁ!- N.C.

Riverside Hospltal, Newport News, Va

Cleveland Clinle Foundation, Cleveland, Ohlo. .
Coaldale State Hns%itul. Coaldale, Pa. Rochester Methodist Hospital, Rochester, Minn.

Colson Corp., Jonesboro, Ark. Roosevelt Hospital, New York, N.Y.
Columbia Hospital, Milwaukee, W Saginaw General Efospltal- Saginaw, Mich.

1s.
Commonwealth of Massachusetts, Worcester State Hospltal, Wor- Saginaw Products Corp., Saginaw, Mich.
St, Anthony Hospital nver, Colo.

cester, Masgs.

Community Hospital, Kane, Pa, 8t. Elizabeth Hosﬁ]t.&’l. Granlte City, Il
Community Hospital Association, Battle Creek, Mich, St. Francis Hospital, Hartford, Conn.
Crelghton Memotial Saint Jozeph's Hospital, Omaha, Nebr. St. Francis Xavier Hospital, Charleston, 8.C,
Darnell Corp., Ltd., Downey, Callf. 8t. John's Eﬁ)!swpnl Hospital, Brooklyn, N.X.
Dunham Hospital, Cincinnatl, Ohio. St. Joseph Hospital, Albuquerque; N. Afex.
Dudwallen Manufacturing Co., Inc., East Hartford, Conn. St. Joseph's Hospital, Phaenix, Ariz.

Blizabeth Steel 1 ; St. Joseph's Hospital, Elmira, N.Y.
izabeth Steel Magee Hnap!tui{ Pitteburgh, Pa. S Iokos Fo !ﬁa mir

Episcopal Hospital, Philadelphia, Pa. spital, New Bedford, Mass.
‘ﬂ‘a{rhagkg Co.'pNew York, N, 4} St. Luke's Metgodlar. Hospltal, Cedar Rapids, Iowa.

Faultless Caster Corp., Evansville, Ind. St. Mary'’s Hospltal, Minneapolis, Minn.

Firestone Industrial Products Co., Noblesville, Ind. St. Mary's ?oapltal. Su&qrior. Wis.

Pirestone Rubber & Latex Products Co., Fall River, Mass. St. Therese's Hospital, uuke‘zm. Il

Franklin County Public Hospital, Greenfield, Mass. Scott & White Memorial Hospital, Temple, Tex.
Freedmen’s Hospital, Washington, D.C. Beattle General Hoapltalﬁ“Seattle. Wash,

Geneva Metal Wheel Co., Geneva, Ohio. Silver Cross Hospital, Jo atk'lll.

Clark, George P., Co. Windsor Locks, Conn. South Nassau Communities Hospital, Oceanside, L.I., N.X.
George Washington ‘Yniversity, Washington, D.C. Southern Baptist Hospital, New Orleans,

lendale Sanitarium & Hosrtl 1, Glenda ﬁ’ Callf. ngncer State Hospital, Spencer, W. Va.
¥

G
Grace-New Haven Commun Etosfrltal, ew Haven, Conn. te Hospital, Jamestown, N. Dak.
Grandview Eos?lmhk La cmmﬁ Wis. tate Unlverall'y of Towe Efuspluu. Iowa City, Towa.

trong Memorial Hosplital, Rochester, N.Y.

Hackley Hospital, Muskegon, Mich. 2

Hahnemann Hospital, Washington, D.C. Suburban Hospltal Association, Bethesda, Md.

gmll:o&t Cafttne!r % nila!i}tta.cturlng Co., Hamilton, Ohio. WOBE{“AGNS uyahoga County Tuberculosis Hospital, Cleveland,
Aamo’ ] rie, r'a. - .

Hamot & fteed Manutacturing Co., Chicago, TiL. Taunton State Hospital, Taunton, Mass.

Harris H“%i{m' Fort Worth, Texas. Toledo Hospltal, Toledo, Ohio.

Hlih Point Memorlal Hoafltnl High Point, N.C. Thomas Truck & Caster Co., Keokuk, Iowa,

Holy Name of Jesus Hospital, Gadsden, Ala. Trinity Hospital, Detroit, Mich,

Hospital for Crippled Children, Newark, N.J. Trumbull Memorial Hospital, Warren, Ohio.

Huntington Hospltal, Huntington, N.Y, University of Chicago, Medical Group, Chicago, Il

JTowa Methodist Hospital, Des Molnes, lowa. University Hospltals, "Madison, Wis.

Jarvis & Jarvis, Inc., Palmer, Mass. Valley Memorla Hosﬂ?l. Sunnyeide, Wash.

fohn D, Archbold Memorial Hospltal, Thomasville, Ga. Vancouver Memorial !paltal. Ine,, Vancouver, Wash.

Kennestone Hospltal, Marietta, Ga. Virginia Mason Hospital, Seattle, Wash.

[ake County Memorinl Hospital Palneaville, Ohlo. Waterbury Hospital Inc., Waterbury, Conn.

keviile State Sanatorium, Middleboro, Mass. Watts Hospital, Durham, N.C.

Lakewood Hospital, Lakewood, Ohlo. Wesson Memorial Hospital, Springfield, Mass.

Loma Linda Sanitarium & Hosplital, Loma Linda, Calif. West Jersey Hospital, Camden, N.J.

Louisville General Hospital, Louisville, L. Westera Btate onPitaI Fort Stellacoom, Wash.

Lutheran Hospital Soclety of Southern California, Los Angeles, Williamsport Hospital, Willlamsport, Pa.

= Ca]} . a S e - Wing Memorial Hosplital, Palmer, Mags.
acNe emo ospital, Berwyn, Il
Memorial Hospital, W&ln n, Del. U.S. GOVERNMENT
Mercy Hospital, Bakersflel Calif,

1 Department of the Army.

Mercy Hospital, Urbana, X1l
Merey Hospital, Portland, Maine Veterans Administration.

OTHER COMMERCIAL STANDARDS

A list of Commercial Standards may be obtained from the Commodity Standards Division, Office of Technical
Services, U.S. Department of Commerce, Washington 25, D.C. ‘This list includes the purchase price of each publication
and gives directions for ordering copies.
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